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INTRODUCTION 


Family Cyclopidae is the only one that occurs in pure freshwater of 12 families belonging to order 
Cyclopoida and comprising more than 800 species or subspecies of 40 genera all over the world. In Korea, 
total twelve species [Macrocyclops fuscus (Jurine); M. albidus (Jurine); Eucyclops serrulatus (Fischer); 
Paracyclops fimbriatus (Fischer); Cyclops strenuus Fischer; C. vicinus Uljanin; Diacyclops disjunctus 
(Thalwitz); D. languidoides (Lilljeborg); Mesocyclops leukarti (Claus); Thermocyclops taihokuensis (Harada); 
T. hyalinus (Rehberg); T. oithonoides (Sars)] have been reported in process of researches on limnological 
conditions (Ueno, 1941; Yamamoto, 1941; Cho, 1965, 1968, 1971, 1974, 1976; Kang and Shin, 1968; 
Chung, 1968; Cho and Park, 1969; Kang, 1969; Hong et al., 1969; Kim and Park, 1969; Cho and Ra, 
1971; Cho and Mizuno, 1977; Kim, 1978; Kim and Lee, 1978; Cho et al., 1978; Mizuno et al., 1980; 
Chung and Yoo, 1983; Yoo et al., 1987). But those limnological studies have not been accomplished from 
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taxonomical purposes, and were limited mainly to planktons inhabiting large water bodies like rivers and 
dams, especially the Han River. Following the paper on calanoid fauna of Korea (Chang and Kim, 1986), 
the present study aims at clarifying the fauna of cyclopoid copepods occurred in various freshwater habitats 


in Korea taxonomically. 
MATERIALS AND METHODS 


The materials on which the present study is based were collected from various freshwater habitats such 
as rivers, lakes, reservoirs, ponds, swamps, bogs, streamlets, rice fields and springs at 141 localities (Fig. 
1) in South Korea during the period from May 1983 to May 1985. 
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Fig. 1. A map showing the localities. 
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Materials 


The materials from which the collector’s name is omitted here are the ones that were collected by the 
authors themselves. 

Seoul and Kyónggi-do: 1, Haengjunaru(Han R.); 2, Pamsóm I(Han R.), a, 5 VII 1987; b, 22 V 1987; 
3, Sdkchon Pond, 31 V 1984; 4, a pond in Kyónghee Univ., 26 X 1984; 5, Kwangnaru(Han R.), 22 V 
1987; 6, a pond in Seoul Nat'l Univ., a, 10 VIII 1983; b, 12 III 1986; 7, Kwachón Park Res., 13 XI 1984; 
8, Paldang Dam, 3 V 1984; 9, Yangsu-ri(Han R.), 12 VII 1984; 10, Yangpyóng(Han R.), 12 VH 1984; 
11, Chángpyóng(Han R.), 3 V 1984; 12, Wóndobong Mt., Uichóngbu, 1 VII 1987; 13, Hwarang Res., 
Ansan, a, 10 X 1986; b, 16 X 1986; 14, Kojan Res., Ansan, a, 10 X 1986; b, 16 X 1986; 15, Kwanggyo 
Res., Suwon, 2 XI 1983; 16, Ilwól Res., 2 XI 1983; 17, Shingal Res., 15 X 1983; 18, ricefield at Shinjóng- 
ri, Kanghwa I., 9 X 1984; 19, Sópo-ri Res., Tógjók 1., 22 V 1986; 20, a, a well at Chinmal village, Tógjiók 
L, 6 V 1988, M.O. Song; b, Sdpo-ri, 22 V 1986, C.B. Kim; 21, a reservoir at Pugpo, Paekryóng l., 27 
VII 1987. 

Kangwón-do: 22, Uiam Dam, 13 X 1984; 23, Kongjichón, 13 IX 1986, I.H. Kim; 24, a pond in Kangwón 
Nat! Univ., a, 19 II 1988; b, 12 IX 1987; 25, Chunchón Dam, 25 VII 1984; 26, Soyang Dam, 25 VII 
1984; 27, a pool in Inje, 27 VII 1986, I.H. Kim; 28, Yóngrang Lake, Sokcho, 23 VII 1984, M.O. Song 
and K.S. Min; 29, a pool near Paekdamsa Temple, Sólak Mt., 19 IX 1984; 30, a swamp near Hwajinp’o 
Lake, 22 IV 1989, S.M. Yoon; 31, Songji Lake, 21 IV 1989, S.M. Yoon and M.O. Song; 32, Kwanpoho 
Lake, 3 VI 1986, LH. Kim; 33, Sachin Streamlet, 23 III 1987; 34, a small spring at Samsan-ri, Myóngju- 
kun, 31 V 1987, LH. Kim; 35, Ojukhón Res., Kangrüng City, 22 VI 1987, LH. Kim; 36, ricefields at Ponam- 
dong, Kangrüng 17 III 1982; 37 a pond in Kangrüng College, 18 VII 1981, I.H. Kim; 38, Kyóngpo Lake, 
22 IV 1989, S.M. Yoon and K.S. Min; 39, a swamp at Okkye, 2 X 1984; 40, ricefields and ditches at 
Hujin, 2 X 1984; 41, Chóngsón Stream, 3 V 1987; 42, springs at Kujól-ri Valley, 3 V 1987; 43, valley 
at Nükku-ri, Tokye, 5 V 1987; 44, a, Changrüng Res., 16 IX 1986, I.H. Kim; b, a swamp, Yóngwól, 21 
VI 1986, LH. Kim; 45, a bog at Hakkok-ri, Hoengsóng-kun, 20 VII 1986; 46, Hongchón R., 20 VII 1986, 
K.W. Lee. 

Chungchóngnam-do: 47, Ipchang Res., 2 IIl 1984; 48, Yangdang Res., Chiksan, 28 III 1984; 49, 
Ópsóngdong Res., Chónan, 29 IlI 1984; 50, Hoedók Res., 9 XI 1983; 51, Pangdong Res., 15 HI 1984; 
52, a pond in Hannam Univ., 14 VI 1986; 53, Kapsa Res., Kyeryong Mt., 5 VII 1987; 54, a spring near 
Magok Temple, 6 VII 1987; 55, a pool in Puyó city, 11 X 1984; 56, Paekma R. 11 X 1984; 57, Hwangsan 
Ferry (Kum R.), Kangkyóng, 2 VIII 1986; 58, a small res. at Pydkche, Kwangchón, 3 VIII 1986; 59, Paedari 
Res., Séchén, 31 VII 1986; 60, ricefields at Hyoja I., 30 IX 1986; 61, a small res. at Paeksajang, Anmyón 
I, 3 VIII 1984, J.H. Park; 62, a res. near Anhüng Harbor, 30 VII 1986; 63, a pond at Chóllipo Arboretum, 
7 X 1985, S.M. Yoon. 

Chungchóngbuk-do: 64, Osong Res., Chóngwón-kun, 15 IIl 1984; 65, Myóngam Res., Chdngju, a, 14 
VI 1986; b, 13 IX 1984; c, 2 V 1987; 66, Chungju Lake, a, 2 V 1987; b, 12 VII 1986; 67, Uirimchi Res., 
2 V 1987; 68, Koesan Dam, 4 IX 1984; 69, Chilsóng Res., Chechon, 14 VII 1986; 70, a swamp and 
rice fields near Yóngguk Temple, Yangsan, 20 VII 1987. 

Chóllabuk-do: 71, Kumma Res., Iksan-kun, 3 V 1988; 72, Chugyo Res., Iksan-kun, 3 V 1988; 73, Paeksók 
Res., Chónju, 3 V 1988; 74, a pond at Unjdk Temple, Kunsan, 1 X 1987; 75, Sónyu L, 6 V 1986, a, 
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a ricefield; b, a well; 76, rice fields at Kimje, 20 IX 1984, LH. Kim; 77, ricefields at Puan, 13 VIII 1981, 
LH. Kim; 78, ricefields at Kyehwa I., 13 VIII 1981, LH. Kim; 79, Unam Dam, 22 X 1983; 80, Tókyu 
Mt., 4 VII 1986, N.K. Paik; 81, a ditch near Imsil Bus Termanal, 2 VI 1988; 82, Namwón Stream near 
Namwón Station, 2 VI 1988. 

Chóllanam-do: 83, Chungdong Res., Kogsóng, 2 VI 1988; 84, Naju (Yóngsan R.), 4 VII 1984, C.S. 
Lee; 85, Changsóng Dam, 4 XI 1983; 86, Kyori Res., Hwasun, 26 VI 1984, C.S. Lee; 87, Pokryong Res., 
Muan-kun, 4 VII 1984, C.S. Lee; 88, Yéngsan R. Barrage, 4 VII 1984, C.S. Lee; 89, Wólchul Mt., Yóngam, 
26-29 VII 1988; 90, Turyun Mt. Haenam, 7 II 1987; 91, Chungdo Res., Wando, 5 Ii 1987; 92, a pool 
at Shinji I., 6 II 1987; 93, Posóng Dam, 14 VIII 1984; 94, a pool in Sunchón City, 6 VII 1986, LH. Kim; 
95, Suóji Res., Kwangyang, 201 1987; 96, a,Chinri Res., Taehüksan I., 19 VII 1986; b, a pool at Sohüksan 
L, 26 VIII 1987, H.S. Kim. 

Kyóngsangbuk-do: 97, Yónji Swamp, Uljin; 98, a, a pond in Pulyóng Temple, 6 V 1987; b, a swamp 
near the Temple, 5 V 1987; 99, ricefields in Yóngju City, 4 VII 1986, I.H. Kim; 100, Konggalmot Res., 
Sangju, 19 IV 1986, S.M. Yoon; 101, Konggómji Res., Sangju, 19 IV 1986, S.M. Yoon; 102, Taewón 
Res., Sónsan, 29 V 1988; 103, Kaüm Res., Uisóng, 26 V 1988; 104, Mapyóng Streamlet, Chóngsong, 
29 V 1988; 105, Woikwan (Naktong R.), 10 VIII 1984, S.H. Park; 106, Andong Dam, 1 X 1984; 107, 
Yóngchón Dam, 27 V 1988; 108, ricefields, Pyónggok, 18 VII 1985, S.M. Yoon; 109, Pomun Res., Kyóngju, 
27 V 1988; 110, Yongyón Res., Yóngil-kun, 27 V 1988; 111, Sadong valley, Ulrüng I., 8 VIII 1985, S.M. 
Yoon. 

Kyóngsangnam-do: 112, a swamp, Chóngyang:dong, Hapchón, 11 V 1988, K.S. Min; 113, Upo Swamp, 
Changyóng, a, 23 II 1988; b, 16 IV 1988; c, 2111988; 114, Myóngdong Res., Changnyóng, 5 VI 1986, 
S.M. Yoon; 115, Mago Swamp, Yóngsan, 5 VIII 1986; 116, streamlet, Hamyang, 30 VI 1984, K.S. Min; 
117, Oisong Swamp, Haman, a, 20 1 1988; b, 15 IV 1988; 118, Chilnal Swamp, Haman, a, 22 II 1988; 
b, 15 IV 1988; 119, Nam R., Pópsu, 17 11987; 120, Chinyang Dam, a, 17 I 1987; b, 25 VII 1984; 121, 
a pond in Kyóngsang Nat'l Univ., 6 VII 1986, I.H. Kim; 122, Duryang Res., Sachón, 14 VIII 1984; 123, 
Songwón Res., a, 23 VIII 1984; b, 20 I 1987; 124, Taega Res., Kosóng, 21 VIII 1987; 125, Yonghwa 
Temple Res., Chungmu, 20 VIII 1987, M.O. Song; 126, a Swamp at Chóku-ri, Kóje I., 18 VIII 1987; 127, 
a well at Uihang-ri, Hansan I., 20 VIII 1987; 128, Taeam Dam, Ulju, 30 I 1987, M.K. Shin; 129, Mulgüm 
(Naktong R.), 8 V 1986; 130, under Sónam Bridge, Kupo (Naktong R.), 28 IV 1987; 131,a pool at Kijang, 
26 IV 1983, I.H. Kim; 132, Chunam Res., a, 21 II 1988; b, 14 IV 1988; 133, Tongpangemot (Swamp), 
14 IV 1988; 

Cheju I.: 134, a swamp, 1100 heights of Halla Mt., 22 Il 1987; 135, a pond at Hydpchae, 24 VIII 1984; 
136, ricefield at Ongpo, 9 II 1987; 137, Kosan Res., 9 II 1987; 138, Chonjeyón Fall, 22 IV 1987; 139, 
Chonjiyón Fall, 11 VII 1981; 140, a well, Kapa I., 10 VII 1981; 141, pools, Udo I., 12 III 1987. 


Collections were made with a dipnet or a conical plankton net of No. 10(or No. 25) mesh aperture. 
All samples were preserved in 9596 alcohol. The isolated specimens were dissected and mounted in polyvinyl 
lactophenol. Drawing and measurings were made with a camera lucida. All specimens reported here are 
deposited in the Department of Zoology, Seoul National University. 
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LIST OF SPECIES 


Family Cyclopidae Sars, 1913. 4i (8l) Ew * 3} 
Subfamily Eucyclopinae Kiefer, 1927 Al 2 (gi) mu x of 5} 
Genus Macrocyclops Claus, 1893 4p d Eun $ 


. Macrocyclops fuscus (Jurine, 1820) 2%} 212] 4 ESSE 
. Macrocyclops distinctus (Richard, 1887) z1714] 44-4 Ba X 
. Macrocyclops albidus (Jurine, 1820) «Mz: we] p) ESE 


Genus Eucyclops Claus, 1893 $i xezdess $ 


. Eucyclops serrulatus (Fischer, 1851) #U 224244 > 
. Eucyclops macruroides (Lilljeborg, 1901)  U#UZ290deH 5 
. Eucyclops macruroides denticulatus (Graeter, 1903) U4 a] ASS 


Genus Tropocyclops Kiefer, 1927 *3upd ES s 4 


. Tropocyclops prasinus (Fischer, 1860) 55-7] Eu x 


Genus Paracyclops Claus, 1893 — o] $ (8X9) jul = 


E 


. Paracyclops fimbriatus (Fischer, 1853) o] & (5800) ASS 


Paracyclops affinis (Sars, 1863) 2303 Eug 
Genus Ectocyclops Brady, 1904 o] (S3g) d & e 


E 


Ectocyclops phaleratus (Koch, 1838) — e] 4}. (3p) aS > 
Subfamily Cyclopinae Dana, 1852 d Ex ep» 
Genus Cyclops Müller, 1776 AEH 4 
Cyclops vicinus Uljanin, 1875. — #4 E 
Genus Megacyclops Kiefer, 1927 7]Uu dS x 4 
Megacyclops viridis (Jurine, 1820) z:7| eld E eb 
Genus Diacyclops Kiefer, 1927.  d^]dE9* 4 
Diacyclops bicuspidatus (Claus, 1857) 7}4) 2242] ass 
Diacyclops thomasi (Forbes, 1882) "apgxeux 
Diacyclops crassicaudis cretensis (Kiefer, 1928) g uyr yz] ges 
Genus Microcyclops Claus, 1893 "wp Em X 4 
Microcyclops varicans (Sars, 1863) X "Ld 24> 
Microcyclops varicans rubellus (Lilljeborg, 1901) eje Bo Ae 
Microcyclops longiramus Shen and Sung, 1965 X1 e] x vp Eu x 
Genus Cryptocyclops Sars, 1927 4r93d ES 4 
Cryptocyclops bicolor (Sars, 1863) p3 ASH 
Cryptocyclops javanus (Kiefer, 1929) Ki dal dia: d ES 
Genus Mesocyclops Sars, 1914 9 € d EU E 4 
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21. Mesocyclops leuckarti (Claus, 1857) — 9. X EHE 
*22. Mesocyclops pehpeiensis Hu, 1943 zie] 9. X7] ul x 


Genus Thermocyclops Kiefer, 1927 23] Euj& s 


a: 
23. Thermocyclops crassus (Fischer, 1853) $-e] gd Bus 
24. Thermocyclops taihokuensis (Harada, 1931) AobuEuz 
*25. Thermocyclops dybowskii (Lande, 1890) — at:3.g rg Eid x 
[The species newly reported from Korea are marked with an asterisk(*). All the Korean names are new.] 
SYSTEMATIC ACCOUNT 
1. Macrocyclops fuscus (Jurine, 1820) €x xe] a T 7 Eu ER 

Monoculus quadricornis fuscus Jurine, 1820 (p. 47, pl. 2 

Cyclops coronatus Claus, 1857a (p. 29, pl. 1, fig. 5, pl. 2, figs. 1-11). 

Cyclops (Macrocyclops) fuscus: Gurney, 1933 (pp. 67-73, figs. 1292-1313). 

Macrocyclops fuscus: Kiefer, 1929b (pp. 27-28, fig. 11); Rylov, 1948 [pp. 130-132, figs. 19(1-50), 20(5)]; Shen 
& Sung, 1965a (pp. 18-19, figs. 14-17); Dussart, 1969 (pp. 31-33, fig. 7); Reid, 1985 (p. 32, figs. 62-65). 

Material examined: 1(ovi.)9, 44a; 19, 42; 16, 45; 19, 34; 19, 16, 55; 19, 80; 19, 90; 29, 111; 
19, 117b; 29, 138; 19, 134. 

Distribution: Europe, North Africa, U.S.S.R., China, Japan, Korea, North America (U.S.A., Canada), 
South America. 

Remarks: The present species had been collected all the year round at the littoral of various water 
bodies. It is noticeable in Korea that M. fuscus was frequently occurred at springs (8-10°C in general) ac- 
cumulated with fallen leaves and other plant material at the foot of valley. This indicates that M. fuscus 
in most well-adapted to cold water among its relatives (M. albidus or M. distinctus) though it is basically 
eurythermal. The materials examined do not show any noticeable variations and agree well with 
Gurney(1933)’s, Dussart(1969)'s and Shen(1979)'s description on its important characteristics: proximal 
half of last article of antennule with hyaline membrane conspicuously serrated (bearing about 10 sharp den- 
ticles); outer spine on endopod 3 of leg 4 approximately 1.6 times longer than inner one; inner spine of 
leg 5 about 1.7 times longer than outer spine; inner margins of furcal rami covering with hairs. 


2. Macrocyclops distinctus (Richard, 1887) 21 744] 4 td ES x (Fig. 2) 

Cyclops tenuicornis var. distinctus Richard, 1887 (p. 162). 

Cyclops distinctus: Lilljeborg, 1901 (p. 47, pl. 3, figs. 15-20). 

Cyclops (Macrocyclops) distinctus: Gurnery, 1933 (pp. 79-86, figs. 1332-1348). 

Macrocyclops distinctus: Kiefer, 1929b (p. 28); Rylov, 1948 (pp. 132-134, fig. 20); Dussart, 1969 (pp. 36-38, fig. 
9); Shen, 1979 [transl. by Mizuno, 1984 (pp. 354-358, fig. 179)]. 

Material examined: 29, 123; 19, 111a. 

Description: Female. Body length excluding caudal setae 1.3-1.7mm. Prosome big and oval. Genital 
segment a little expanded anteriorly, and nearly as broad as long at the proximal third. Furcal rami sub- 
parallel and robust, 2.5-2.8 times longer than wide, with sparse hairs along inner surfaces. Lateral seta 


very short and inserted rather dorsally near distal end of the ramus. Inner apical seta relatively long, ap- 
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proximately 1.8 times longer than outer seta. Antennule of articles with the outer margin of hyaline mem- 
brane not serrated conspicuously (almost shown smoothly); twelfth to fourteenth articles lack transverse 
row of denticles on their distal margins. Leg 1-leg 4 with rami of 3 joints, and spine formula 3, 4, 4, 3. 
Endopod 3 of leg 4 2.8-2.9 times longer than broad; inner apical spine 0.78-0.91 times longer than outer 
spine and 0.75 times than the ramus. Distal margin of basal lamella little convexed with row of coarse 
hairs. Leg 5 of 2 joints; distal joint bearing 2 long spines and a medial seta; the outer, relatively long in 
comparison with that of M. fuscus, reaching 0.71-0.77 times longer than inner spine. 

Inhabiting the littoral of ponds or swamps. Rarely collected, at times with M. albidus or M. fuscus. 

Distribution: Europe, India, Southeast Asia, U.S.S.R., China, Japan, Korea, New Zealand. 

Remarks: The present species is very similiar to M. fuscus but distinctly discriminated by the follow- 
ing features: smooth hyaline membrane of antennule; relatively short endopod 3 of leg 4 (less than 3 times 
longer than wide) and long inner spine; relatively long outer spine on distal joint of leg 5; inner margin of 
furcal ramus with sparse hair, though the lengths of inner apical spine of leg 4 and outer apical spine of 
leg 5 were somewhat large in variation range in the specithens from Korea. 


Fig. 2. Macrocyclops distinctus (Richard), female: a, female (dorsal); b, distal joint of antennule; c, 12th-14th 


antennular joints; d, leg 5; e, leg 1; f, leg 4. (scale bars: 50u) 
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3. Macrocyclops albidus (Jurine, 1820) «Mz x2] dr dEHA 

Monoculus quadricornis albidus Jurine, 1820 (p. 44, pl. 2, figs. 10-11). 

Cyclops tenuicornis Claus, 1857a (p. 31, tab. 5, figs. 1-11). 

Cyclops pennatus: Claus, 1857a (p. 35, tab. 3, figs. 15-17). 

Cyclops viridosignatus Byrnes, 1909 (p. 23, pl. 9, figs. 1-8). 

Cyclops albidus: Marsh, 1910 (pp. 1087-1090, pl. 76, figs. 1-9). 

Cyclops (Macrocyclops) albidus: Gurney, 1933 (pp. 74-79, figs. 1314-1331). 

Macrocyclops albidus: Kiefer, 1929b (p. 28); Rylov, 1948 (pp. 134-137, fig. 21). Ito, 1954 (pp. 317-378, figs. 8-12); 
Shen & Sung, 1962 (p. 42); Shen & Sung, 1965b ( p. 169); 1965c (p. 304); 1965d (p. 386); Dussart, 1969 (pp. 356-358, 
fig. 180); Mizuno & Miura, 1984 (p. 575, figs. 324, 1-7). 

Material examined: 59, 16, 8; 2(ovi.)O, 10; 19, 11; 29, 15; 19, 63; 29, 89; 3(2 ovi.)o, 104; 39, 
127; 4(2 ovi.)9, 132. 

Distribution: Cosmopolitan. 

Remarks: The present species considerably differs from M. fuscus and M. distinctus in having smooth 
inner margin of furcal rami and only one inner seta on endopod 3 of leg 4. M. albidus is the most widely 
distributed species of Macrocyclops relatives, and easily collected in the littoral of nearly all the freshwater 
habitats all the year round in Korea. ‘ 


4. Eucyclops serrulatus (Fischer, 1851) UJ 2] 4-244 5- 

Cyclops serrulatus Fischer,1851 (p. 423, pl. 10, figs. 22-23, 26-31); Marsh, 1910 (pp. 1094-1097), pl. 78, figs. 
5-9, p. 79, fig. 4, fig. 8); Kokubo, 1912 (pp. 97-98, pl. 2, figs. 1-4). 

Eucyclops serrulatus: Kiefer, 1929b (pp. 31-32, figs. 12); Kiefer, 1938a (pp. 5-7, Abb. 1-6); Rylov, 1948 (pp. 139-143, 
figs. 22-23; Mashiko, 1951b (p. 152, fig. 7d); Ito, 1954 (pp. 378-380, figs. 13-16); Shen & Sung, 1965b (p. 169, figs. 
1-4); Dussart, 1969 (pp. 40-42, fig. 10). 

Material examined: 39, 2; 29, 6; 3(2 ovi.)9, 4; 39, 8; 4(1 ovi.)Q, 15; 7(5 ovi.)O, 17; 3(2 ovi.)9, 
18; 39, 22; 19, 24; 19, 31; 3(2 ovi.)Q, 16, 28; 19, 26, 38; 3(ovi.)9, 26, 39; 19, 32; 19, 16, 60; 5(ovi.)Q, 
26, 55; 39, 16, 68; 2(ovi.)9, 26, 27; 3(ovi.)9, 97; 1(ovi.)o, 16, 99; 2(1 ovi.)9, 74; 2(ovi.), 76; 29, 26, 
75a; l(ovi.)Q, 75b; 29, 73; 29, 79; 29, 84; 19, 81; 2(ovi.)O, 26, 82; 39, 89; 1(ovi.)9, 26, 96b; 19, 92; 
19, 94; 39, 16, 104; 2(ovi.)O, 131; 19, 105; 19, 16, 113; 3(ovi.)9, 16, 109; 2(ovi.)o, 26, 113; 3(2 ovi.)9, 
16, 132; 2(ovi.)o, 115; 19, 121; 3(2 ovi)o, 126; 19, 116; 19, 138; 29, 139; 59, 141. 

Distribution: Cosmopolitan. 

Remarks: After examining our specimens in detail, some features showed a considerable variability, 
especially the length of furcal ramus (3.8-6.3 times as long as broad in females and 3.7-4.3 times in males) 
and apical spines on endopod 3 of leg 4 (inner spine 1.3-1.5 times longer than outer one). Several specimens 
furcal rami of which were much longer and subparallel, were nearly confused with E. speratus Lilljeborg. 
According to Dussart(1969), the inner apical seta on furcal ramus is 0.6 times as long as the ramus itself 
in female of E. speratus, while a little shorter in female of E. serrulatus. All our specimens do not show 
the considerable divergence in length between them (inner seta 0.77-0.80 times longer than furcal ramus). 
Gurney(1933), Rylov(1948) and Dussart(1969) pointed out the inner seta of male's furca as the decisive 
character, that is, usually longer or neraly same with ramus itself in E. serrulatus while much shorter (more 
or less 60-80%) in E. speratus. All our specimens from Korea agree well with the case of E. serrulatus. 
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We have not yet affirmed the presence of E. speratus in Korea. 

The present species is the commonest species of all the cyclopoids in Korea, and able to be met with 
in the littoral of various water bodies including ground waters and estuaries, especially overgrown with 
macrophytes and other plant material. 


5. Eucyclops macruroides (Lilljeborg, 1901) 24 xe] (Fig. 3, a-e) 

Cyclops macruroides Lilljeborg, 1901 (p. 85). 

Cyclops (Eucyclops) macruroides: Gurney, 1933 (pp. 109-1 10, figs. 1406-1419). 

Eucyclops macruroides: Kiefer, 1929b (p. 25); Rylov, 1948 (pp. 145-146, figs. 25, 4-6); Shen & Sung, 1965c (p. 
304); Dussart, 1969 (pp. 46-48, fig. 13). 

Material examined: 19, 33; 29, 100; 1(ovi.)9, 113a; 26, 118a. 

Description: Body length excluding caudal setae 1.0-1.25mm. Prosome protruded anteriorly. Anterior 
portion of genital segment swollen. Furcal rami subparallel and almost 6-8 times longer than wide. Inner 
apical seta approximately 1.5 times as long as the outer. Dorsal seta shorter than the outer apical seta. 
Antennule of 12 articles and reaching the middle of first thoracic segment; inner margins of tenth to twelfth 
articles with narrow, finely serrate hyaline membrane; a row of 16-30 (almost 18-30) denticles on proximal 
half of last article. Swimming leg 1-4 with rami of 3 articles and spine formula 3, 4, 4, 3. Terminal article 
of endopod of leg 4 about 3.4 times as long as broad; inner apical spine slender and 1.35 and 1.1 times 
as long as the outer and the ramus respectively. Leg 5 with very slender and short spine. Found in the 
littoral of shallow stagnant waters, especially swamps and pools. 

Distribution: Holarctic (Europe, North Africa, China, U.S.S.R., Korea, Japan, North America). 


6. Eucyclops macruroides denticulatus (Graeter, 1903) au aja] 2S Ss (Fig. 3, f-i) 

Cyclops serrulatus denticulatus Graeter, 1903 (p. 491). 

Eucyclops lilljeborgi: Kiefer, 1929b (p. 35). 

Cyclops (Eucyclops) macruroides denticulatus: Gurney, 1933 (p. 111, figs. 1410-1423). 

Eucyclops macruroides denticulatus: Rylov, 1948 (p. 148, fig. 25, 1-2); Shen & Sung, 1965b (pp. 169-171, figs. 5-14). 

Material examined: 19, 13; 19, 44b; 19, 98b; 19, 132. 

Description: Female. Body length 1.2-1.4mm. Somewhat larger than the other species of Eucyclops. 
Furcal rami 6-8 times as long as wide, and slightly divergent posteriorly; outer margin often swollen and 
slightly concave, their armature always consisting of sharp and strong spinules. Inner apical seta a little 
longer than the outer apical bristle, and shorter than the ramus but much longer than the half of it. Anten- 
nules of 12 articles; proximal half of hyaline membrane on the last article with a row of 8-12 denticles. 
Swimming leg 1-4 with rami of 3 articles and spine formula 3, 4, 4, 3. Two apical spines of endopod 3 
of leg 4 conspicuously serrated and thickened; inner one approximately 1.5 times and 1.2 times as long 
as the outer one and the ramus respectively. Leg 5 being pentagonous with a short and slender inner spine 
and two outer setae. 

Inhabiting the littoral of swamps and reservoirs with a little detritus and vegetation. Eurythermal and 
found in warm water from spring to fall. 

Distribution: Holarctic (Europe, North Africa, China, Korea, Canada). 

Remarks: Rylov (1948) proposed the character whether furcal rami are divergent or parallel as a key 


to the species discriminating E. macruroides denticulatus from E. macruroides. But it wasn't always effi- 
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Fig. 3. a-e, Eucyclops macruroides (Lilljeborg), female. a, 16th-17th joints of antennule; b, furcal rami; c, leg 


1; d, leg 4; e, leg 5. f-i, Eucyclops macruroides denticulatus (Graeter), female. f, furcal rami; g, leg 
1; h, leg 4; i, leg 5. (scale bars: 50 p) 


cient in our specimens and also different from Shen (1979)'s description. We authors rather want to prefer 
as diagnostic characters the following features: length of inner apical seta on furcal ramus (a little longer 
than half of the ramus in E. macruroides while relatively long and a little shorter than whole ramus in E. 
macruroides denticulatus); number of denticles on the proximal half of last article of antennule (16-30 den- 
ticles in E. macruroides while 8-12 denticles in E. macruroides denticulatus). In addition, E. macruroides 
denticulatus had a tendency to showing much longer outermost seta of leg 5 (usually more than 2.5 times 
as long as inner spine, while less than 2 times in E. macruroides). 
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Fig. 4. Tropocyclops prasinus (Fischer), female. a, female (dorsal); b, abdomen and furcal rami; c, antennule; 


d, leg 4; e, leg 5. (scale bars: 50g) 


7. Tropocyclops prasinus (Fischer, 1860) «41 Eu Ex (Fig. 4) 

Cyclops prasinus Fischer, 1860 (pp. 1097-1099, pl. 79, figs. 1-3, fig. 10). 

Cyclops magnoctvus Kokubo, 1912 (p. 98, pl. 2, figs. 8-12). 

Eucyclops (Tropocyclops) nigroviridis Harada, 1931 (pp. 151-153, fig. 4-5). 

Eucyclops (Tropocyclops) prasinus: Kiefer, 1929b (p. 39). 

Eucyclops (Tropocyclops) prasinus: Gurney, 1933 (pp. 87-97, fig. 1349-1373); Harding & Smith, 1974 (p. 39). 

Tropocyclops prasinus: Rylov, 1948 (pp. 151-153, fig. 26); Ito 1954 (p. 383-384, figs. 42-47); Dussart, 1969 (pp. 
52-54, fig. 17); Mizuno & Miura, 1984 (pp. 586, 589, fig. 332). 

Tropocyclops prasinus prasinus: Shen, 1979 [transl. by Mizuno, 1984 (pp. 371-373, fig. 190). 

Material examined: 59, 29: 2(ovi.)o, 26, 70; 29, 79; 29, 16, 98; 2(1 ovi.)o, 130b; 19, 132. 

Description: Female. Body length excluding terminal setae within 0.6mm; very small and often tinged 
with blue-green; prosome oval and protruded anteriorly. Genital segment slightly widened anteriorly. Furcal 
rami diverging slightly, at most 2.2-2.6 times as long as broad; lateral seta inserted between the middle 
and the distal third; inner seta 1.2-1.3 times as long as outer seta and almost same with dorsal seta. Anten- 
nules of 12 articles, nearly reaching the posterior margin of prosome. Leg 1-4 with rami of 3 articles and 
spine formula 3, 4, 4, 3. Articles of leg 4 conspicuously slender; endopods 3 about 2.5-2.8 times as long 
as broad; inner apical spine longer than the article itself and approximately 2.0-2.3 times longer than outer 
spine; distal margin of basal lamella convexed with a row of short and coarse hairs. Leg 5 in the form 
of pentagonous plate longer than wide with an inner spine and two seta; inner spine very long and slender. 

Male. body length 0.5-0.7mm. Leg 6 with a fine inner spine, slightly shorter than both adjacent setae 


236 Korean J. Syst. Zool. 5(2), December 1, 1989 


with almost equal length. 

Usually inhabiting well-warmed shallow waters of pool type; often occurring in the littoral of ponds 
or reservoirs. Possibly also found in underground water and infrequently in waters containing a little salt. 
In Korea, occurred during the period from late spring to early fall. 

Distribution: Cosmopolitan. 

Remarks: T. prasinus has presented more than ten subspecies, especially in tropical or subtropical 
region. Though some of our specimens showed somewhat large variation range in relative rate of spines 
on endopod 3 of leg 4 (2.0-2.5), all our specimens were ascentained to belong to type species only. 


8. Paracyclops fimbriatus (Fischer, 1853) o] 8 7] Eu] 5 

Cyclops fimbriatus Fisher, 1853 (p. 94, pl. 3, figs. 19-23). 

Cyclops crassicornis Brady, 1878 (p. 118). 

Cyclops (Paracyclops) fimbriatus: Gurney. 1933 (pp. 121-130, fig. 1438-1458). 

Paracyclops fimbriatus: Rylov, 1948 (pp. 156-158, fig. 28); Shen & Sung, 1962 (p. 42); Dussart, 1969 (pp. 55-58, 
fig. 18). 

Material examined: 19, 16, 2; 39. 5: 19, 19; 29, 43; 19 26, 45; 1(young)9, 46; 119, 36, 89; 
2(ovi.)o, 16, 99; 39, 111; 19, 117; 16, 118; 19, 124; 3(2 ovi.)9, 16, 126; 19, 128; 19, 132; 19, 26, 136. 

Distribution: Cosmopolitan. $ 


9. Paracyclops affinis (Sars, 1863) ©=&341093 ays (Fig. 5) 

Cyclops affinis Sars, 1863 (p. 256); Brady, 1878 (p. 112). 

Cyclops (Paracyclops) affinis: Gurney, 1933 (pp. 130-136, figs. 1460-1478). 

Paracyclops affinis: Claus, 1893 (p. 83) (cited from Rylov, 1948); Kiefer, 1929b (p. 42); Rylov, 1948 (pp. 161-162, 
fig. 30); Dussart, 1969 (pp. 60-62, fig. 21); Shen, 1979 (transl. by Mizuno, 1984 (pp. 385-387)]. 

Material examined: 19, 33; 2(ovi.)o, 35; 19, 59; 19, 26, 111a; 19,116a. 

Description: Female. Body length excluding caudal setae 0.6-0.9mm, smaller than P. fimbriatus. Body 
markedly flattened dorsoventrally; Prosome oval-formed; fifth thoracic segment with lateral groups of small 
bristles. Abdomen wide, tapering posteriorly. Genital segment wider than long. Furcal rami subparallel, or 
slightly divergent; furcal ramus 2.2-2.5 times as long as wide; an oblique row of small spinules along the 
posterior third of dorsal side in front of lateral seta; lateral seta near outer apical seta; inner apical seta 

approximately 2/3 times as long as the outer one. Antennule of 11 articles; very short, not reaching the 

posterior margin of cephalothorax. Leg 1 - leg 4 with rami of 3 articles and spine formula 3, 4, 4, 3. Seta 
on basipod of leg 1 very long, reaching the middle of endopod 3. Endopod 3 of leg 4 1.75 times as long 
as broad; inner apical spine about 2.3 times longer than outer spine. Leg 5 each consisting of one joint 
clearly articulated with posterior thoracic segment; armed with inner spine and two setae. 

Male. Body length 0.52-0.70mm. Leg 6 with long inner spine and two setae; the outer seta short, 
and the inner only slightly shorter than the spine. 

Benthic and inhabiting the littoral with vegetation, and shallow stagnant waters of small pool-type 
water bodies like swamps and ponds. 

Distribution: Holarctic (Europe, North Africa, Asia, North America). 
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Fig. 5. Paracyclops affinis (Sars, 1863), female. a, female (dorsal); b, anal segment and furcal rami; c, anten- 


nule; d, leg 1; e, leg 4. (scale bars: 50 p) 


10. Ectocyclops phaleratus (Koch, 1838) °] "3&4 4 (Fig. 6) 

Cyclops phaleratus Koch, 1838 (p. 9); Brady, 1878 (p. 116). 

Cyclops phaleratus japonicus: Kokubo, 1912 (p.103, pl. 2, figs. 27-29). 

Cyclops (Ectocyclops) phaleratus: Daday, 1910 (cited from Dussart & Defaye, 1985); Gurney, 1933 (pp. 137-144. 
figs. 1479-1501). 

Ectocyclops phaleratus: Kiefer, 1929b (p. 43, fig. 15); Rylov. 1948 (pp. 163-166, fig. 31); Fryer, 1955 (pp. 939-942); 
Dussart, 1969 (pp. 62-65, fig. 22); Shen, 1979 [transl. by Mizuno, 1984 (pp. 389-391, figs. 202-203]]. 

Material examined: 29, 23; 19, 16, 38; 1(ovi.)9, 48; 19, 63; 1 (ovi.)9, 59; 2(ovi.)Q, 93; 19, 113a; 
1(ovi.)o, 113b; 29, 16, 118a; 19, 118b; 19, 127. 

Description: Female. Body length 0.90-1.00mm, somewhat big and much flattened dorsoventrally. 
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Middle of thorax is widest, and approximately one third of total length. Abdomen very wide and tapering 
markedly. Genital segment wider than long. Furcal rami very short and stout, about 1.5-1.9 times as long 
as broad, tapering posteriorly; each ramus with several rows (often 3 rows) of spinules usually extending 
obliquely to dorsal and inner side of ramus. Lateral seta very short; several small spinules near its base. 
Inner spine nearly same in length with outer spine. antennules very short, not reaching the posterior margin 
of cephalothorax; usually consisting of eleven articles. Basipods of swimming leg 1-4 very wide and outer 
margins of exopods of swimming legs armed with rows of sharp spinules. Spine formula 3, 4, 4, 3. En- 
dopod 3 of leg 4 small and stubby, about 1.5 times as long as broad; inner spine approximately 2.5 times 
longer than the outer, and often curved. Fifth pair of legs in the form of short and wide plate fused with 
lateroposterior margin of thoracic segment 4, and armed with three bristles: innermost bristle a little longer 
than the others. 

Male. Body length 0.64-0.85mm. Leg 6 bearing 3 appendages, long and strong inner spine and two 
short outer setae. 

Body color usually tinged with red-orange or red-brown. Typically benthonic cyclopoid copepods, well 
adapted to creeping on the substratum and inhabiting the littoral of various types of waters, especially stag- 
nant and detritus-riched ones. Eurythermal but prefering warm waters. Collected nearly all the year round. 

Distribution: Cosmopolitan. 

Remarks: According to Gurney(1933), Rylov(1948), Fryer(1955) and Dussart(1969), the antennule 
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Fig. 6. Ectocyclops phaleratus (Koch, 1838). a, male (dorsal). b-e, female. b, anal segment and furcal rami 
(dorsal); c, antennule; d, leg 4; e, leg 5. (scale bars: 50 p). 
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of the present species consists of nine to eleven articles, mostly of ten articles with 6th and 7th articles 
combined, and the three appendages of leg 5 is almost same in length. But all the specimens the authors 


examined has eleven-articulated antennules and an innermost bristle of legs is a little longer than the others. 


11. Cyclops vicinus Uljanin, 1875 #+4 ES x 

Cyclops vicinus Uljanin, 1875 (p. 30, pl. 10, figs. 1-7); Lilljeborg, 1901 (p. 26) Sars, 1903 (p. 216, pl. 15, figs. 
2, a-k); Brehm, 1909 (pp. 215-216); Kiefer, 1929b (p. 52); Kiefer, 1937 (pp. 295-296); Kikuchi, 1940 (p. 293, fig. 8); 
Rylov, 1948 (pp. 204-207, fig. 43); Mashiko, 1951b (pp. 152-153); Shen & Sung 1962 (p. 43). 

Cyclops (Cyclops) vicinus: Gumey, 1933 (pp. 175-182, figs. 1549-1562). 

Cyclops vicinus vicinus: Kiefer, 1938c (pp. 90-91); Rylov, 1948 (p. 204); Dussart, 1969 (pp. 108-111); Shen, 1979 
[trans]. by Mizuno, 1984 (pp. 398-400, fig. 208)]. 

Material examined: 29, 2; 26,5; 19, 6; 39, 7a; 19 13; 16, 14a; 39, 16; 2 (1ovi.)9, 36, 24; 2(ovi.)o, 
47; 2(ovi.)Q, 16, 48; 29, 49; 29, 50; 19, 51; 3(ovi.)9, 55; 19, 16, 64; 2(ovi.), 26, 66; 29, 26, 67; 39, 
16, 73; 2(ovi.)Q, 16, 91; 29, 95; 19, 36, 101; 3(ovi.), 16, 113c; 29, 26, 117c; 29, 26, 118a; 29, 119; 
29 , 120; 3(ovi.)o, 16, 123b; 29, 128; 2(ovi.)o, 16, 129; 29, 132b; 29 (young), 138. 

Distribution: Holarctic (Europe, North Africa, Canada, U.S.A., Siberia, Iran, Turky, China, Japan, 
Kuril, Islands, Korea). 

Remarks: In Korea, Cyclops vicinus is very common in reservoirs and rivers in the form of copepodid 
larva (stage V) (Fig. 7, a-b) in spring (after late April in the south or after mid-May in Central Korea respec- 
tively) and late fall. Kim and Park (1969) and Kim and Lee (1978) once confused those larval forms of 
C. vicinus collected from the Han River with Acanthocyclops morimotoi Ito, a subterranean species from 
Japan, male of which is some what similiar to the copepodid larva (stage V) of C. vicinus morphologically. 


12. Megacyclops viridis (Jurine, 1820) 31712] 3 & Bl (Fig. 7, c-h) 

Monoculus quadricornis viridis Jurine, 1820 (p. 46, pl. 3, fig. 1). 

Cyclops viridis: Fischer, 1951 (p. 412, pl. 9, figs. 1-11); Marsh, 1910 (pp. 1072-1075). 

Cyclops brevicornis: Claus, 1857a (p.32, pl. 3, figs. 12-17). 

Cyclops (Megacyclops) viridis: Kiefer, 1929b (p. 53, figs. 17, a-b); Kikuchi, 1940 (pp. 293-295, fig. 10). 

Cyclops (Acantocyclops) viridis: Gumey, 1933 (pp. 185-191, figs. 1563-1582). 

Acanthocyclops viridis: Rylov, 1948 (pp. 215-219, figs. 45, 1-7). 

Megacyclops viridis: Kiefer, 1938a (pp. 9-10, Abb. 11-14); Hsiao, 1950 (pp. 181-184, fig. 20); Ito, 1954 (pp. 387-389, 
figs. 61-74); Shen & Sung, 1965c (p. 305). 

Acanthocyclops (Megacyclops) viridis: Shen, 1979 [transl. by Mizuno, 1984 (pp. 406-407, fig. 212)]. 

Acanthocyclops (Megacyclops) viridis viridis: Dussart, 1969 (pp. 138-139, fig. 63). 

Material examined: 19, 16, 12; 19, 20; 39,36; 29, 65; 39, 80; 39, 75a; 29, 75b; 19, 89; l(ovi.)Q, 
99; 19, 108; 19, 121; 19, 127; 19, 134; 39, 140; l(ovi.)o, 141. 

Description: Female. Body length 1.8-2.00mm. Body huge and thick; often dark brown in color. Genital 
segment nearly as long as broad and a little swollen anteriorly. A long seta on proximal joint of leg 5 shown 
under lateroposterior edge of 5th thoracic segment. Furcal rami slightly divergent; about 3.0-4.0 times as 
long as broad; inner margins scattered with row of long hairs. Lateral bristle short and situated on posterior 
third of outer margin; outer apical seta very short and 1/3-1/4 times as long as inner one. Antennules of 


17 articles, reaching approximately posterior margin of cephalothorax; sum of last 3 articles nearly as long 
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as sum of next 7 articles. Exopod of antenna whip-formed; endopod of 3 articles with about 9-10 denticles 
on each inner margin of them. Leg 1 - leg 4 with rami of 3 joints; spine formula 2, 3, 3, 3; seta formula 
4, 4, 4, 4. Endopod 3 of leg 4 about 2.5 times as long as broad; inner apical spine slightly longer than 


outer one, but shorter than the joint. Leg 5 2-jointed; proximal joint very widened and about 4 times as 
broad as distal joint; a short spinule situated on about middle of inner margin of distal joint. 


Fig. 7. a-b, Cyclops vicinus (Uljanin), female copepodid larva (stage V). a, antennule; b, leg 5 and abdomen. 


c-h, Megacyclops viridis (Jurine), female. c, female (dorsal); d, antennule; e, antenna; f, leg 1; g, leg 
4; h, leg 5. (scale bars: 50 p) 
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Fig. 8. Diacyclops bicuspidatus (Claus), female. a, antennule; b, anal segment and furcal rami; c, leg 1; d, 
leg 4; e, leg 5. (scale bars: 50 p) 
Male. Body length 1.5-1.7mm. Inner spine of leg 6 a little longer than the outer two setae. 
Common in silt bottoms or littoral of all types of waters including alpine swamps and wells, especially 
rice fields or pools in Korea. Eurythermal and collected all the year round. 
Distribution: Europe, Africa, America, Asia (Israel, U.S.S.R., Iran, India, China, Japan, Kuril Islands, 


Korea). 


13. Diacyclops bicuspidatus (Claus, 1857) 7}4) 22494] d mul (Fig. 8) 

Cyclops bicuspidatus Claus, 1857b (p. 209, pl. 11, figs. 6-7); Lilljeborg, 1901 (p. 11). 

Cyclops (Diacyclops) bicuspidatus: Kiefer, 1929b (pp. 58-59, fig. 19); Yeatman, 1944 (pp. 49-50, fig. 93, 98-101). 

Cyclops (Acanthocyclops) bicuspidatus: Gurney, 1933 (pp. 219-222, figs. 1645-1671) 

Acanthocyclops bicuspidatus: Rylov, 1948 (pp. 238-241, fig. 53); Shen & Sung, 1965d (p. 388); Dussart, 1969 
(pp. 145-148, fig. 67). 

Material examined: 19, 2; 29, 28. 

Description: Female. Body length 1.05mm. Gray-white or yellowish colored. Genital segment much 
longer than wide. Furcal rami parallel, fairly long and narrow, about 5.3 times as long as broad; long lateral 
seta inserted between middle and a distal third of ramus, and a small spinule at anterior quater of outer 
margin of ramus; inner apical seta about 1.2 times as long as outer one and 0.42 times as the ramus. Anten- 
nules slightly beyond the posterior margin of cephalothorax; antennules of 17 articles, and last 2 articles 
obviously longer than the others. Leg 1 - leg 4 with rami of 3 joints; spine formula 2, 3, 3, 3. Seta on inner 
edge of coxopod of leg 1 beyond the middle of endopod 2. Endopod 3 of leg 4 approximately 2.7 times 
as long as broad; outer spine about 1.7 times longer than inner spine and a little shorter than the joint. 
Leg 5 2-jointed; distal joint elongate, about 2.7 times as long as broad and nearly same in length with inner 
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spine on it. 

Occurred in littoral zone of slowly flowing river and lake. 

Distribution: Holarctic (whole of Europe, Asia, North Africa, North America) and New Zealand. 

Remarks: The length rate between apical spines on leg 4 is known to be very variable (outer one may 
be nearly equal or as much as twice the length of inner one even within the same population) (Gurney, 
1933; Rylov, 1948; Dussart, 1969). According to Shen(1979), the rate is about 1.4 times, while all our 
specimen’s are nearly 1.7 times or so. 


14. Diacyclops thomasi (Forbes, 1882) d^] ES & (Fig. 9, f-i) 

Cyclops thomasi Forbes, 1882 (p. 649, pl. 9, figs. 10-16). 

Cyclops (Diacyclops) thomasi: Kiefer, 1929b (p. 59). 

Cyclops (Acanthocyclops) bicuspidatus thomasi: Gurney, 1933 (pp. 225-227, figs. 1672-1674). 

Cyclops (Diacyclops) bicuspidatus thomasi: Yeatman, 1944 (p. 50, figs. 81-92, 94-97, 99-100, 102-103). 

Diacyclops bicuspidatus thomasi: Smith & Fernando, 1978 (p. 48). 

Diacyclops thomasi: Shen & Sung, 1965d (pp. 388-389). 

Acanthocyclops (Diacyclops) thomasi: Shen, 1979 [transl. by Mizuno, 1984 (pp. 409-411, fig. 215)]. 

Material examined: 59, 36, 111a; 19, 111b; 29, 116a; 16 (juv.), 116b; 16, 115a; 29, 26, 115b. 

Description: Female. Body length 1.2 - 1.4mm. Body much slender in comparison with D. bicuspidatus; 
lateroposterior margins of 2nd-5th thoracic segments protruding laterally; genital segment much longer than 
broad and swollen anteriorly. Furcal rami almost parallel and 6.0-8.0 times as long as wide; lateral seta 
situated near posterior third of outer margin; small spinule on anterior quater of outer margin; outer apical 
seta shorter than inner one but longer than dorsal seta. Leg 1 - leg 4 with rami of 3 joints; spine formula 
2, 3, 3, 3; endopod 3 of leg 4 about 3 times as long as broad; outer apical spine approximately 2 times 
longer than inner one and nearly same or a little longer than endopod 3. Leg 5 consisting of 2 joints; distal 
joint elongated, about 2.7 times as long as wide and 0.71 times as inner apical spine on it. 

Male. Body length 0.8-1.1mm. Furcal rami somewhat longer than those of female, about 8 times as 
long as broad. A thick inner spine, a short medial seta and a longest outer seta on posterior margin of 
leg 6 respectively. 

Mainly found in littoral of swamps or pools. Living in cold water, and becoming copepodid larva from 
April on in Korea. 

Distribution: Holarctic (U.S.A., Canada, Europe, China, Korea). 


15. Diacyclops crassicaudis cretensis (Kiefer, 1928) Y 0} 4 4] 3 Eu] se (Fig. 9, a-e) 
Cyclops crassicudis cretensis Kiefer, 1928 (p. 245, figs. 1-3) (cited from Kiefer, 1929b). 
Cyclops (Diacyclops) crassicaudis cretensis Kiefer, 1929b (p. 61). 
Cyclops (Diacyclops) crassicaudis taipehensis Harada, 1931 (p. 158, figs. 17-18). 
Acanthocyclops crassicaudis var. cretensis: Rylov, 1948 (p. 248). 
Acanthocyclops (Diacyclops) crassicaudis cretensis: Shen, 1979 [transl. by Mizuno, 1984 (pp. 412-413, fig. 217)]. 
Diacyclops crassicaudis cretensis: Dussart & Defaye, 1985 (p. 84). 
Material examined: 39, 26, 28; 19, 94: 1(ovi.)o, 117b. 
Description: Female. Body length 0.9-1.15mm. Body slender. Posterior margins of 2nd-5th segment 
fairly protruding laterally. Genital segment much swollen and wider than long. Furcal rami subparallel and 
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Fig. 9. a-e, Diacyclops crassicaudis cretensis (Kiefer). a, antennule; b, leg 1; c, leg 4; d, leg 5; e, abdomen 


(ventral). fi, Diacyclops thomasi (Forbes). f, antennule; g, leg 1; h, leg 4. (scale bars: 50 p) 
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4.0-4.5 times as long as broad; lateral seta located on distal third to quarter; a small spinule on proximal 
fifth of outer margin of ramus; outer apical seta much shorter than furcal ramus, but somewhat longer than 
inner one. Antennules of 12 articles and reaching posterior margin of cephalothorax. Leg 1 - leg 4 with 
rami of 3 joints; spine formula 2, 3, 3, 3. A seta on inner margin of coxopod of leg 1 beyond the posterior 
margin of endopod 2. Endopod 3 of leg 4 about 1.6 times as long as wide; inner apical spine very long, 
1.3 times longer than the joint and nearly 2 times longer than outer one. Leg 5 of 2 joints; inner spine 
on distal joint slightly longer than the joint itself. 

Occurred in temporary pools or swamps that easily dry up in summer and often polluted with sewage. 

Distribution: Greece, Turkey, China, Taiwan, Korea. 

Remarks: The species previously reported from Japan (Ito, 1957) as D. crassicaudis is supposed to 
be D. crassicaudis cretensis. For D. crassicaudis cretensis differs from the type species in having much 
elongated endopod 3 of leg 4 and a long inner spine (approximately 2 times longer than outer one). On 
the other hand, the species redescribed as D. crassicaudis cretensis by Shen(1979) have the possibility 
in being other different species or subspecies by its conspicuously elongated furcal rami (about 6 times 
as long as broad) with inner apical seta much longer than outer one. The author (C.Y. Chang) affirmed 
its considerable differences with the present species (D. crassicaudis cretensis) by obtaining two females, 
which were collected in a swamp at Chóngyang, Hapchón-üp, fitting in well with the description and figures 
of Shen(1979)'s. : 


16. Microcyclops varicans (Sars, 1863) xv] EuE (Fig. 10, a-e) 

Cyclops varicans Sars, 1863 (p. 252). 

Cyclops (Microcyclops) varicans: Kiefer, 1929b (pp. 66-67, fig. 24, a-b); Gumey, 1933 (pp. 255-260, figs. 1747-1764). 

Microcyclops varicans: Kiefer, 1938b (pp. 57-57, Abb. 39-41); Rylov, 1948 (pp. 267-269, fias. 62, 1-7); Dussart, 
1969 (pp. 180-182, fig. 89); Mammaril & Fernando, 1978 (p. 151, figs. 239-243); Mizuno & Miura, 1984 (pp. 609-611, 
fig. 345). 

Microcyclops (Microcyclops) varicans: Ito, 1954 (pp. 402-403, figs. 154-162); Shen, 1979 [transl. by Mizuno, 1984 
(pp. 418-421, figs. 221-222)} 

Material examined: 39, 9; 19, 38; 1(juv.)o, 46; 39, 77; 39, 122; 29, 119; 2(1 ovi.)9, 132b. 

Description: Female. Body very small, 0.6-0.9mm in length. Prosome oval, and cephalothorax pro- 
truding anteriorly. Posterior margins of abdominal segments bearing a row of denticles; ventral side of anal 
segments with 7 or 8 relatively large denticels. Egg sacs a little divergent posteriorly, containing 10-20 egas 
per sac. Furcal rami parallel, about 3.5 times as long as broad; lateral seta situated on distal third of ramus; 
inner apical seta approximately 1.5 times as long as outer one and nearly same as the ramus. Antennules 
of 12 articles, not reaching posterior margin of cephalothorax. Leg 1 - leg 4 with rami of 2 joints, and spine 
formula 3, 4, 4, 3. A long seta on inner margin of basipod of leg 1 beyond the middle of endopod 2. Distal 
joint of endopod of leg 4 more than 2.5 times as long as broad and about 1.2 times as long as outer apical 
spine on it; the outer spine about 2 times longer than inner spine. Leg 5 of one joint; proximal joint fused 
with posterior thoracic segment bearing a long seta; the single joint elongated and with an apical seta and 
a minute spinule between middle and posterior third of inner margin of the joint. 

Typical of shallow water bodies with plant material like littoral of rivers, lakes and reservoirs. Also 
often encountered in small ponds, rice fields, and temporary pools with macrophyte thickets. 

Distribution: Cosmopolitan. 
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17. Microcyclops varicans rubellus (Lilljeborg, 1901) o12] vb EH x (Fig. 10, £i) 
Cyclops rubellus Lilljeborg, 1901 (p. 75, pl. 4, figs. 25-26). 
Cyclops (Microcyclops) rubellus: Kiefer, 1929b (p. 64, fig. 25). 
Cyclops (Microcyclops) varicans rubellus: Gurney, 1933 (p. 260). 
Cyclops varicans rubellus: Yeatman, 1944 (pp. 66-70). 
Microcyclops varicans var. rubellus: Rylov, 1948 (p. 269, fig. 63, 3-10). 
Microcyclops rubellus: Dussart, 1969 (pp. 182-183, fig. 90). 
Microcyclops (Microcyclops) rubellus: Shen, 1979 [transl. by Mizuno, 1984 (pp. 421-422, fig. 223)]. 
Microcyclops varicans rubellus: Smith & Fernando, 1978 (p. 35, figs. 136-137). 


Fig. 10. a-d, Microcyclops varicans (Sars). a, leg 1; b, leg 4; c, leg 5; d, furcal ramus (ventral). e-h, Microcyclops 


varicans rubellus (Lilljeborg). e, antennule; f, leg 1; g, leg 4; h, anal segment and furcal rami (ventral). 


(scale bars: 50 p) 
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(transl. by Mizuno, 1984 (pp. 463-466, fig. 254)]. 

Material examined: 39, 37; 29, 60; 29, 77; 3(1 ovi.)Q, 16, 94. 

Description: Female. Body length more slender than in T. crassus or T. taihokuensis. Cephalothorax 
protruded anteriorly. Lateroposterior margins of thoracic segments a little protruded laterally. Genital seg- 
ment much longer than wide, and tapering posteriorly. Seminal receptacle "T"-shaped, and each side of 
it markedly bent posteriorly, and about 2.5-3.0 times as long as broad; lateral seta situated on near posterior 
third; outer seta about a half as long as inner one, and nearly same in length with dorsal seta. Antennules 
of 17 articles, not exceeding the posterior margin of cephaloghorax; the last two article with thin hyaline 
membranes on their outer margins. Leg 1-leg 5 with 3-jointed rami; seta formula 4, 4, 4, 4; spine formula 
2, 3, 3, 3. Endopod 3 of leg 4 very slender, about 1.7 times longer than outer spine on it; outer spine a 
little longer (1.1-1.2 times) than inner spine; basal lamella bearing about 5 sharp spinules on each side of 
posterior margin. Leg 5 consisting of 2 joints; distal joint oblong, just over 2 times longer than wide; inner 
spine nearly same in length with outer seta, and less than 3 times as long as the distal joint. 

Male. Leg 6 armed with three appendages; innermost spine approximately 2 times longer than medial 
seta. 

Inhabiting the littoral of pools or ricefields. Stenothermal, and collected mostly in late spring to early 
autumn in Korea. Sparse in comparison with T. crassus or T. taihokuensis. 

Distribution: southern part of Palaearctic (Europe, Egypt, Algeria, Pakistan, U.S.S.R., China, Korea). 


Fig. 15. Thermocyclops dybowskii (Lande), female. a, female; b, abdomen (ventral); c, antennule; d, leg 1; 


e, leg 4; f, leg 5. (scale bars: 50 p) 


Kim and Chang-Freshwater Cyclopoid Copepods of Korea 253 


DISCUSSION 


Freshwater cyclopoid copepods, apart from subterranean species, are known to be showing very wide 
zoogeographical distribution in comparison with calanoid copepods which occur in very limited range of 
distribution.Korean freshwater cycolpoids confirmed in this study consist of 10 cosmopolitan species (40% 
of total 25 species), 9 Holarctic species (36%), 2 Palaearctic species (8%) and 4 species of Microcyclops 
longiramus, Cryptocyclops javanus, Mesocyclops pehpeiensis and Thermocyclops taihokuensis (16%) limited 
only to East Asia (China and its around) respectively. The results above reaffirmed the very high 
cosmopolitanism and the close relation between Palaearctic and Nearctic Regions [19 species (76%) of 
total 25 species co-occurring in the two regions]. On the other hand, the fauna of freshwater cyclopoid 
copepods of Korea has been necessary to study, for it has been poorly known as compared with that of 
China and Japan [63 species of total 71 species in family Cyclopidae except 8 brackishwater species in 
China (Shen, 1979); 24 species of total 43 species in family Cyclopidae except 19 brackish or subterra- 
nean species in Japan (Mizuno amd Miura, 1984)]. After the present study, all the species affirmed in Korea 
also occur in China, but 6 species (Diacyclops thomasi, Microcyclops varicans rubellus, M. longiramus, 
C. javanus, M. pehpeiensis and Thermocyclops dybowskii) have not yet been reported from Japan. The 
rate, 24% of total 25 species is somewhat remarkable considering the wide distribution range of the cyclopoids. 

Rylov(1948) divided the inland cyclopoid copepods into two major groups of species: (1) eurythermal 
species adapted to marked temperature fluctuations, and (2) stenothermal species associated with definite 
temperature conditions, of which the later group was again divided into cold water and warm water species. 
But the optimal temparature limits and the number of developmental cycle may vary in some extent accor- 
ding to topography, habitat and particular circumstances, even in the same species. In case of Korean 
cyclopoids, 4 species (D. thomasi, D. crassicaudis cretensis, C. vicinus and M. longiramus) appeared to 
favor cold water; 4 species (C. javanus, T. dybowskii, T. taihokuensis and Tropocyclops prasinus) usually 
occurred in warm water, of which the latter two species seemed to be getting eurythermal; the other species 
(17 species, 6896 of 25 species occurred nearly all the year round except a freezing season in winter) are 
eurythermal. 

For Cyclopidae is almost littoral and only a few species like M. leuckarti, T. crassus, T. taihokuensis 
and C. vicinus are facultatively planktonic, the greater part of species, especially belonging to Eucyclops, 
Paracyclops, Microcyclops and Cryptocyclops frequently occurred at small pool-type water bodies overgrown 
with plants like ponds and swamps, or at temporary pools in the peripheries of rivers, lakes and reservoirs. 
At the natural or artificial reservoirs for irrigation, which are ubiquitous in South Korea, T. taihokuensis, 
with few exceptions, was predominated from early spring to fall often with M. leuckarti and E. serrulatus, 
or at times with T. crassus, which occurred a little later. In early spring and late fall, T. taihokuensis co- 
existed usually with copepodid larva of C. vicinus which increases its population size from late fall to early 


spring. 
ABSTRACT 


The cyclopoid specimens collected from various freshwater habitats at 141 locations in 
South Korea during the period from May 1983 to May 1989 are identified into 25 species 
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or subspecies of 12 genera in family Cyclopidae, and the seventeen species newly reported 
from Korea are redescribed and figured. 
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